Increased tumor cell reactivity and complement-dependent cytotoxicity with mixtures of monoclonal antibodies against different gangliosides.
Melanomas and other cancers of neuroectodermal origin express multiple cell-surface gangliosides in patterns that vary significantly even within the same tumor type. Monoclonal antibodies (mAb) against four of these gangliosides (GM2, GD2, 9-O-acetyl-GD3 and GD3) were tested alone and in combination on 14 tumor cell lines (7 melanomas, 3 neuroblastomas, 3 sarcomas and 1 astrocytoma) using flow cytometry and complement-dependent cytotoxicity (CDC) assays. Increased tumor cell recognition and CDC resulting from the combination of three or four mAb were found in 14/14 tested cell lines, and this was most striking when each mAb was used at suboptimal concentration. At these concentrations, the average mean fluorescence intensity of the 14 cell lines with individual mAb was between 3.0 and 6.8 and increased to 10.8 and 18.8 with the three- and four-mAb mixtures. The average percentage CDC-specific release with individual mAb was 2.0%-8.3%, and 12.3% and 16.6% with the three- and four-mAb combinations. The number of cell lines showing significant mean fluorescence intensity and CDC increased from 2-8/14 with single mAb to 13-14/14 with the mixtures of three or four mAb. Our experimental results support the rationale for active immunization with a polyvalent ganglioside vaccine or passive therapy with a combination of mAb to different gangliosides in patients with tumors of neuroectodermal origin. In addition, our studies have demonstrated that 9-O-acetyl-GD3 is a surprisingly effective target for immune attack, although it is a minor constituent of these cells.